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XXVI. A Defcripthn of an Infrument which, % the turning rf 
a Winch) produces the ftwo States of EleSiricity without 
Friction or Communication with the Earth. In a Letter 
from Mr. William Nicholfon to Sir Tofeph Banks, Bart-* 
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^T^HE following account of the inftrument I had the 
"*■ honour to fhew to yourfelf and other phiiofophical 
friends, in the month of March laft, will, I hope, appear 
fufficiently interefting to be communicated to the learned So- 
ciety, over which you fo worthily prefide. 



Plate VL fig. 1. reprefents the apparatus fupported on a 
glafs pillar 6| inches long. It confifts of the following parts. 
Two fixed plates of brafs, A and C, are feparately infulated 
and difpofed in the fame plane, fo that a revolving plate B may 
pafs very near them, without touching* Each of thefe plates is 
two inches in diameter; and they have adjuiUng pieces behind, 
which ferve to place them accurately in the required pofition. 
D is a brafs ball, likewife of two inches diameter, fixed on 
the extremity of an axis that carries the plate B. Befides the 
more effential purpofe this ball is intended to anfwer, it is fo 
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loaded within on one fide, that it ferves as a counterpoise to 
the revolving plate, and enables the axis to remain at reft in any 
pofition, The other parts may be diftin£tly feen in fig. 2. The 
lliaded parts reprefent metal and the white reprefent varnifhed 
glafs. ON is a brafs axis, pafling through the piece M, which laft 
fuftains the plates A and C. At one extremity is the ball D 
already mentioned ; and the other. is prolonged by the addition, 
ef a glafs flick, which fuftains the handle L and the piece: 
GH feparately infulated. E, F, are pins rifing out of the fixed 
plates A and C, at unequal diftances from the axis.. The crofs- 
piece GH, and the piece K, lie in one plane, and have their 
ends armed with fmall pieces of harpfichord-wire, that they 
may perfectly touch the pins EF in certain points of the revo- 
lution. There is likewife a pin I, in the piece M, which, 
intercept a fmall wire proceeding from; the revolving plate B. 

The touching wires are fo adjufted, by bending, that when 
the revolving plate B is immediately oppofite the fixed plate A,. 
the crofs-piece GH connects the two fixed plates, at the fame time 
that the wire and pin at I form a communication between the 
revolving plate and: the ball. On the other hand, when the 
revolving plate is immediately oppofite the fixed plate C, the 
ball becomes conne&ed with this laft plate, by the touching of 
the piece K againft F ; the two plates, A and B, having then, 
no connexion with any part of the apparatus. In every other 
pofition the three plates and the ball will be perfectly uncon^ 
jne&ed with each other. 

Mr. Cavallo's difcovery, fo well explained in the laft 
Bakerian Lecture, that the minute differences of ele&riza- 
tion in bodies, whether occafioned by art or nature, cannot be 
completely deftroyed in any definite time, may be applied to 
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explain the a£tion of the prefent inftrument. When the plates 
A and B areoppofite each other, the two fixed plates A and C 
may be confidered as one mafs ; and the revolving plate B, toge- 
ther with the ball O, will conftitute another mafs. All the 
experiments yet made concur to prove, that thefe two mafles 
will not poflefs the fame ele&ric ftate ; but that, with refpe£t 
to each other, their ele£tricities will be pins and minus. Thefe 
ftates would be Ample and without any compenfation, if 
the mafles were remote from each other ; but as that is not 
the cafe, a part of the redundant ele&ricity will take the form 
of a charge in the oppofed plates A and B. From other expe- 
riments I find that the effeft of the compenfation on plates 
oppofed to each other, at the* diftance of one-fortieth part of 
an inch, is fuch that they require, to produce a given inten- 
sity, at leaft one hundred times the quantity of ele&ricity that 
would have produced it in either, fingly and apart. The re- 
dundant eleftricities in the mafles under conlideration will 
therefore be unequally diftributed : the plate A will have about 
ifinety-ifine:parts, and the plate C one ; and, for the fame rea* 
ion, the devolving plate B will have ninety nine parts of the 
*oppofite electricity, and the ball D one, The rotation, by de- 
stroying the eonta&s, preserves this unequal diflribution, and 
carries % from A to C, at the fame time that the tail K 
connects the ball with the plate C. In this fituation, the elec- 
tricity in B a&s upon that in C» and produces the contrary 
ftate, by virtue of the communication between C and the 
ball ; which laf muft therefore acquire an electricity of the 
iame kind with that of the revolving plate. But the rotation 
again deftroys the contact, and reftores B to its firfl fituation 
oppofxte A. /Here, if we attend to the -e-ffeft of the whole 
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revolution, we fliall find that the eleCtric ftates of the refpeo 
tive- mafles have been- greatly increafed : for the ninety-nine 
parts in A and in B remain, and the one part of eleCtricity in 
C has been increafed fo as nearly to compenfate- ninety-nine 
parts of the oppofite electricity in the revolving plate B, while 
the communication produced an equal mutation in the electri- 
city of "the ball. A fecond rotation will, of courfe, produce 
a proportional augmentation of thefe increafed quantities ; and 
a continuance of turning will foon bring the intenfities to their 
maximum, which is limited by an explofion between the 

plates. 

If one of the parts be connected with an electrometer, more 
efpecially that of Bennet, thefeeffeCts will be very clearly feen. 
The fpark is ufually. produced by a number of turns between 
eleven and twenty; and the electrometer -is fenfibly aCted upon 
by ftill fewer. When one of the parts is occasionally con- 
nected with the earth, or when the adjuftment of the plates 
is altered, there are fome variations in the- effeCts, not difficult 
to be reduced to the general principles, but fufficiently curious 
to excite the meditations of perfons the m.oft experienced in 
this branch of natural philofophy. An attention to brevity, 
however, renders it neceffary to forbear enlarging upon them. 

if the ball be conne£ted with the lower part of Bennet's 
ele£lrometer, and the plate A with the upper part, and any 
weak eleCtricity be communicated to the electrometer, while 
the pofition of the apparatus is fuch that the - crofs-piece GH 
touches the two pins ; a. very few turns will render it percep- 
tible. But here, as well as in the common doubler, the effeCt 
U rendered uncertain by the condition, that the communicated 
eleCtricity muft be ftrong enough to deftroy and predominate 
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eve? any other electricity the plates may poffefs, I fcarcely 
need obferve, that if this difficulty fhould hereafter be removed, 
the inftrument will have great advantages as a multiplier of 
electricity in the facility of its ufe, the very fpeedy manner of 
its operation, and the unequivocal nature of its refults. 

Lhave the honour to. be, &c. 

We ..NICHOLSON. 




